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3t><E>T£>3o ££>ICPU<(2, Z<D&m<D¥£*JI\t. iMth-37--y>S 



15 

€Mt5fc«0/HtVT 'J LT (J.Surg. Res. 10:485-491, 1970) » 

20 &1t&&m(Dmm&'l&1&-?Z>jtto<DJ?-v 'J 7-t UT (J.Controlled Release 
33:307-315, 1995) , E*#5T?i£ < fijffl 2ftTU-5. L^U 5J!£ffl^t>*T,T 

t> tl T I * -5 ( J. Immunol. 136:877-882, 1986 ; Biomaterials 11:176-180, 

25 1990) o $.fc. mmammi£n : 7-'y>\zjs\fzt>'()ux j $>7ij *>m*tmit%L 

c <2 ft ip<Di§e,S t h • 35-y>*3- K f-S cDNA $3 
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2 

tt h • n^-fyzmm-t&Ji&^mmzfLx^z (&mw- 7-501937 &$s) , 

5 

10 *§&x.t k • u7-7><Dmwnt!B-?is<b^mxittz^. 

15 

20 <rVA DNA rtlCWU. t h- • □ =7 -? >*m* fclifci&B&ft <D* >/\° £ 

W\°£S£=1- H*r-S>^ 'J ^ ^ U^-^ F£^V A DNA rtlC^U. HOISU^ > 

25 ^K^MS^Ii^&B^cD^W^SIO— ^tLxm^T^nU^^^ ^X 



-5 
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■ 

3 

?ic^kS^a-y-^-«/ h «fc t>* p it - v V<T>'>ts.< <»:*>— ;fr£a- 

0 
15 



C£)iiiJP<2ffI 6 <2§g0.3l£ Autographa californica i£t> ^< - 

£g±rs»K«&*W'a£flFj£*-*£:#>lcteffl-r3. fcfc* c<&UJ»i<DfB9! ic 
25 -5> mRNA* mRNA ^£>^j££n& cDNA If T*$>-5o 
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4 

dna (awms^wt^aae?-) <D&mn®tmm<D dna ie5»j z^-tzzit 

^SUMIS^ (^□ : E-^-/x>/\>-y--ie?iJ) ©TSSEUHBHiaJM.*"*. 

5 

*-fe y h©fi58BlC» f}4 P • A DNA 0ffiSttRia£*§H© DNA IE 5>J * T -5 

» 

15 $1 i£ £ 11 |I)*fl&X.t"-5 Autographa californica '<)1'*&%:<D 

COffiMOfB 9 DNA W± b^>*^V>(D — *tOi£|S|#R 

25 ^^^-T'$)-5o 
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H^^^ — <h^e>^£-5)^<^7^ — -tz: »/ hX&Z> B LZ(DWi 11 f§W®'<£* 

0 

It. lEJUMl (Di&m%im$:m-tZ> DNAgmT*&£. 



15 zo&mo s &mBAiz&{,\xiz. zfuu>ykmtnma^-y=L-yh^^ 

*>/\°^K£=3- h-T-S/HU^^ U^fKit h • P^-^'>£p- K-r-s^u 

25 



Hi Its h7>^77 7-^^^-pMOSRA-1 ©{&IIBeJSilii@-T?&<5. 
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m 2 It. piggyBac Z?5 X 5 K * - lc*!*&3; tlfz ~ -zi ^ 
(pMOSRA-4B, pMOSRA-5, pMOSRA-6) <£>ftJPgg^i&I«l"£ ! &£>. 

5 i3(l Pitt F1 fi^t zitfZ &Utc<fS A DNA ^ttS'i LT PCR £=fr 

U— > M (i 100bp ^^*-"7-^-T'^>^„ 

@4(2» P114F1 ^i-fP 5l^irfj*<D^^B^^btttilb7t RNA £fflUT RT-PCR 

A'fn© RT-PCR M^^. U — > C lClii?^;§a^-r zi(0 RT-PCR mty&ftW} U 
7t. U— > M (3 100bp V — ;*j-T&<3. 

15 fg^HSfS "J" -5 81 

^ic^n u >7jcg|^bS3!5ic«fc*^ , p u >©7jcK^bii. p^-^'> 
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7 

IZ&%:U13:1\7 Ufz^Oh^tS. JSI&U/iP =y-? >\z 

an*.. wMtt-T'&Zzfn p-5 — n \ i <D—BtfV}ffl£ftfc<D*><D^ 

10 So 

* >A£g£>^j£fiti 1 S§(73:fc^ P&7cU ¥&lT'ii*J 0.5 g iCfcig-T -5 15 £ ^^T' 

p-r >« h igfccfco* l ii^e>*i^^ns«-&^T% $e»icc(D^^ic P25 # 

#-£-UTU£ (J. Biol. Chem. 275:40517-40528, 2000) . ^gfl$iifelSgj^ £ 

20 nfc^-r yp-T >fccttx P25 ii, ^i^aicDjiSisaic^oT^^ ic+sp^^^ 

^feSm^iiH t>n.^^fe<t LTiit&^tl-So C(^cte»lc, ^ P*i&J&[i<in;fc*> 

t h • P^-'irV^r^-r P^>t#ajLrclS^b. £ (£ *i & 8H ft O > 
a* £ H S> Isl JR & cfc ■? £ C £ li m L < # ^ v & Z . 
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(BmNPv) *^t>$-t isTmm-f%?i &&miL ztiTi^z mikw- 7-97995 

$>2>o —ft. &b\Z Autographa californica te^Pifam 0 ■< )\/Zk (AcNPV) 

<f ?ti]&\zm%k£i*Z>Z\£\z£ U , 2i a £St5E£ C mfc^ZmA U 

* x i c m m 2 fc m i c 1 t £ ai *h m & ii c t m rt * r* & & ® & ^ £ e a -r c: 
iit>mmi3.-* : &zm%z\^tz 6-277051 ^&$b) „ ^e>ic lumzity^ 

^Cijf AU7b^Sls^^'f =J£fFl£-r£C<hlCE£:i2)UT:Oo (Genes Dev. 13: 
511-516, 1999) o 

ffl#e> (Nat. Biotechnol. 18:81-84, 2000) It. WiMM Trichoplusia 
ni \zm&?2> DNA§y \/>T'$>Z> piggyBac &m&-&Ajf£-?? X~ 

5*-tt*'<^mz'$im. : 3LWi-tz>z\£. fed: y, ^^se^^if ALtiii^* 
-r □ £ ^« -r s c <t ic^JA u x i \ <s „ 

9 

Jftis "T 3 C <h & < ic £ ft % ffi ft £ ii C T**^ W iztm 7L $ > A it S 

* 

C <£> ft M tf> II $ T Ji . t h • zj^-^'^^zi-K^-^^'J^^U^-^F^ 
AcNPV DNA M h7>^7^V>^:t.<hlCf^iJL^:y5X5 K 

-Ml<£-&«^ Cft ^tf)^ ^-£flHM:;*J-1' =1 ■ $V A IE ?ij ft IC t h • 



WO 02/086119 

g 



A DNAx ' mRNA mRNA J& U fc cDNA H^ffll^-S C t&V£2>W. 

■JtJ* U< !i cDNA Sffflt^. UTT'te, cDNA £&ffl Ufcii-£{CP(,\T±{Ci& 
5 COSBWICiSffl-rs^U^^U^^KIi cDNA !Cl8^$nSt)©Tl4 

t h • 35— $*> cdna ii i XIX m^7—<f>(Ol\-ftl(0 cDNA 

■sTfccfcl*. cneo cDNA © S IS m I* 3t m (WAtf* Essays Biochem. 
10 27:49-67, 1992 ; Annu.Rev. Biochem. 64:403-434, 1995) UlicLS££ tT./cW3Sfr 

x^mx-h^o mxn. cne>© cdna m.mizmzsi^xv?misfiz*v rf^^ u 

^K^^P-^i l/Tt h cDNA 'J-£X^ U-— >^-T-5^S6^>» 

h^jme^^^M^-r-i) pcr J*. */ci4t h*ffln&^e>§ftasufe rna ^itt 

15 -5 RT-PCR ;£lC<fcoT, t h I §2~XIX 1^7— ir'/'Cl- cDNA ^i^Ci^Tf 



-f> H I, 7^7'P^> Li, P25 jfccfctf-iz y vV^tflS^v/t^SCiUS?- 
tn(€> fc h • P^-$*>£*S*B&l»T?§S&£l±£C<t;&*T?#.5. 

t h • P^-y> cDNA <h7^ 7'P-f > H tfL 7-f7'P-f> L 0U P25 fccfctf 
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-tz y >nt>n cdna <h<DH^5t*y K u coii 

m^z-s^* yn&mtm* wt*H©ss$*7 5-/&iE$!iT&-pTfc&uu ± 

* 

iie^^A^A* AcNPV — £EH^itfc?-^-'7-*-7-f >^&T'£> 

t h- • 3 7-^> cDNA ^r^&lCcfcy AcNPV ^fV A DNA f*l\zmfr&A,T"$> — 

15 y-r-f cn«r?3-<3^^ics^$i±-5c<i:ic«fcy . mm 

mtkXiZ^ y 7j-f n • ^VA DNA ICt K • 37-y> cDNA ^l&^&fr C <t 

#-e#&. *ai^i§&*.ic:j:y t h • a^-^ cdna *$a*afreM&ii» wittf 

Z/P'f > H 7^yP^>Ll^. P25 fcefctf-fe y ->>^:^t;$i^>/\'^ 

20 DNA^ilSTfeoT^aUo 



ffl*5&#.SS(&#**H^ Rifi£^-rt<&i3^l*, -?-<7}3i^ > A £ Sitter rtQ 

2 M^Oem^i^PlO DNA Ic?'J£> ^tl^tl t h • 35-^ cDNA ODBU 

f^ics^LT acnpv ^-yj'f y^'^^^-^flH-r^o :^-^f^>^ 

25 ^^^-(^S^lCcfc^T. *^Prt*El4<05giS$JiaE?iJ<0T3lEl::fc h • □7-7* 

> cdna *<ffl*a*n. rt£teig*>/ , c£H^pt-*-/i>/\>-y-— ©f^s 

iCcfcoT cDNA t h • Jr>d«feil$ti4. *fcc©ift^ fch-zi^ 
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1 1 



£lc£:£J:?lct: h • cDNA££1*&3k 7 -r ^ p-f > L mt t h • 

5 ^-rtlCli, r3^-^-*> cDNA (Dbu^IC 7^P^f>Li|^7I^V>*b 
±Sftfc e fc#T;j?tC9'$'V A DNA £*§[5|tf>DNAl5?iJ£-?-*l-eh. 0.5 kb-6.0 kb m& 



^UTiiil^-tr^ h^^|5j*l^x.-r^^i-<=J ">VA DNA HHtsS** &±3iE*3 
T^StO-^-ti-^'n 0.5 kb~6.0 kb *§ ic *S P © DNA EJiJ £fgil:fr -fe «/ h<Dsu^lC 

cn£ acnpv — icta*a^^-yx-w >^^*-£tifg-r 

m^OttS^yy AE7iJ(D^f-& ^Oii-g-Tt), th ■ =1 ^ - -y > cDNA <t±t[C^ 
-;*j-ji£ : ?£iI]l§lc£I*-&2K JfclSft (F1) * 6 lC2fc©1ftft (F2) TOJBH 

20 fi^SS&SttSifcaSXDl/Pt — Uli, mxuji-i □ • 7 i> 5=- > ^ □ 
-^-^va^ya^Ai HSP70 ^P^E-* -H£pf:f -5 C <t;&«T?#*. 



Sffe&ifc DNA M \-5>X7£*J>%mmLtcBn&%iT:&Z> 0 piggyBac. 
25 mariner (Insect Mol. Biol. 9: 145-155, 2000) , fc<fctf Minos (Insect Mol. Biol. 
9:277-281,2000) DNA S! h5 >*7K % />(±. * -f 3*ffll£l*]T-E?£ 
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1 2 

piggyBac £ Izftmisfr?? * K *i P §P lci&fi;3E At5 C 

dilCctU, ^Kt*-f rj^JBKfiSIS-ti-S^tlC^L/TUS (Nat. Biotechnol. 
18: 81-84, 2000) . H&ffiifc DNA m h 5 v / >^?iJffl-T <5>i§^. #3fe58fi 

^lia-fp • $v Art©ff3E©E5«iicii*3a*ti'5. Kox, *-r=i ■ aw. 

5 ^iJp'iIc^^-iaA/^fh: h • □^-y> cDNA *ia*B*lCT»a*l±a>t:a6C & & 

#>D£>fc h • cDNA ©_t3ttlC7-f ^P-f > H 0L 7-f ^P-f > L 0L 

P25 fccfctf-fe 'J 5'>£^t;iB*>/t*R»fi?fc3fe<0:/Pt-*-33 < fcaCi>/\ 

piggyBac £0*lc36tfT\ CO t£ SC & <£ tffc: - z, ^ — y >^j^^, -fe «, K^^A 

■r*^ra*si^r**«, cossw-etejB-r-s&Aajfe dna §s» h^>*^v*>ii 

15 piggyBac (CRR^f-S s t)0"Cli75:< , mariner Minos £#tfffe(D DNA W. h 

^>Xt£ )/>^mm UT*>£iOo Ctlt) piggyBac i-U^-CD h^>^7t*y>£/8U 

piggyBac «tS*fl*J(Cl^«|-Cfe-5c 

20 piggyBac (is tSSSH* Trichoplusia ni £ 3fc CO ig H £ffl fl& Tr £> -5 TN-368 ^6^- 

J Z<DmmtZ&&T ; h 13 bp <DMfo£1x.mMimfrt>Ml&£HT3s U » 2.5 
kb T£>£> 0 h5>^7t^-tf-X ORF *»e>fi h 5 >*7tt-fe'-*^ W\°^J€#£-/£$ 
ft, dOB^Offffllciy, JS*l^l*KaiE5iJlcli$*tifc«Ua (piggyBac £ 
25 ffc) ^^&^ic?iJT"*<5 TTAA iCgf^^-B:^, (Virology 161: 8-17, 1989) „ CCD=fc 
5& PiggyBac (D&WZmRl UXJi-f □ • >rV A IS ?ij ft (C t h • =i^-^'>ig5l 
2» -fe y h At" -5 left , 0iJ X. It ffl ft £> CD -ft (Nat. Biotechnol. 18: 81-84, 
2000) tmUt£?im[Z&z>T'fio Z£tfX~£2>. BP*., piggyBac CO — *tcoi£[>5] 
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piggBac O NW^-^XiF) <hft 

ic^^f □IP^^MJiA-r-So COAAA-^^S Ri* piggyBac <Di£|£j$& 
5 ^i2^J<D#:fr£/iki:i35:fr£:feO£:, ^Kfi*J (C{± piggyBac h ^ >X/f-tf it 

•7£^>^ , P ; E-^-^->a3> ? a £AX HSP70 ZfU^-* -m&W 

10 fflLT^ctiNo ;^ts{-t^-r p^^^ u-— >^^§aic-r^feA6ic □ ^ - y > 

t-^-^->a -5v3 £/tx HSP70 yp^-^-ltD^Pt- ^-ie^iJ^*!^ 

15 

F1 t£ft<D;fo>r 3*>bCD, fcJ:Z>* AcNPV ^£ - b ic F2 # 
COctd iCLTjM^^nfe^-f P(i. -t^SfefefcrtlC t h • =1 ^-y> cDNA tfi 

p &SiMiJBK«£!ft*>f p<t*^ UT-^ie^-it/c^Mlcfeux^ t h - p^- 

25 y> cDNA I4j85tef*::££<fi«$n, t*ft£ii DT t h ■ P >Sfctt 
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aSA-r^^p v>7kwntmm#v3i£is*^F m*.tt cdna) i*, thM© 
y >7kmibMmmj5i* i/t?^iAu ^<n*i*aiicT^p y >7kmtm 

EH n -S -5 0 t 3fc O p 'J >7k^-fbS^7H U 3? ^ U;t^ K£ffl 

U3i§-£\ a v hfc<fctf p h^n^'ft^P — 2 

*^P©:/ny>7XKfbRJfc7|«y*£lx;fr^K£m^«^(i. a -y^P." y h 

25 Z(Dtamit. ±4 3 ■ ^P 'J >7kBHbgJg a -y^ZL- y h (E?iJM2) £P 

1 <D<&mW.n*m-$rZ> cDNA, fect^VA DNA fribMU ■ W»£ftfc DNA 
ftrttfccttf RNA K/rJtT*&£. y>/ A DNA WfM"^ RNA DfJilis IE?iJg^ 1 <7}i£ 



JSDOCID:<WO 02086116A1 I > 
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1 5 

PCR CctotlSCi^S. 

■fe U x>$^ti^^>A^®©ypt-^— <!f(Dlfi^T"b^il^Itg/d:^ , p ; E 

— & — X'$>Z>jj'<=\ • T^^>. ~>a 0i>30JlJL HSP70, AcNPV (D IE1 If <£> 
10 ^□ : E-^-4fmc<!:/l«Tf U >7jcK-fbSE3g>KU5i^ K£ii 

-f Psfefe&ldaiA-f £(C(i. BulE^t h • ^3-<f> cDNA £ ?I A 
: &£:mWti?j&. Bfl"&. AcNPV ^fflUfejte 1 ?-^— ^'7=-^ >^';£$>-5t\|±, 
piggyBac If (D DNA S h* 7 >*t£ s J>&mzftm Ufe Z/^* 5 Y-^t? $ —^lIi^ 
P£P |C ^ ^ P W >vx^->3 iCfcoT^-p Citft^S. 

P*8U* [CftigU cne^r^ie^-Ur^CilCetoT, M^O^'JJ*^ 
U*3=- K*W*"*JBHIg^*^3*jyt6bX«b^l\. T&fe, AcNPV ^^-IC 

25 AcNPV ^-^f ^ ^^^-^fflUTfc: h • 3^->f > 7|*U^£U:* 

f F^iAl/, DNA >*7t^y>gy<D^*$ K^^^-^ffltNT^P u > 
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1 6 

t h • cdna z&*z>BMm&*'(3i*. 5&m\zm-tz>t, 



2D 



jaTic, t h\\\m^^-?><Dmm*mizm?zmm®\&mifTz\<Dftm<D 



mm i 
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t h \l\M7n P5—ir>£zi — cDNA li % CKBffiflgflDSiE* t>1$$ P - 

— >^'Ufc cDNA (ftHflsF 8-23979 : GeneBank 5 s — ^ ^ — J*g|§§-^- 

X14420) 2>^P • 7 >C 7nj > Lmmfc : ¥-&J:Zfit<DT%l<DjT( 

5 -P • A DNA E?iJ(i, gE»l(D*< P • 7 -f yp-f > Lm'&te=?<Di&mwim 
(Gene 100:151-158, 1 992 : GeneBank t 1 —^ M76430) £SlC 

tetS. JUT©BE«lcfct\T, t hllia^P37-y> cDNA fci^-fn • 7 
10 -< > Lm'&fc=?(Di&m^^lt. hUIE GeneBank T-'—^^ — XlClSSIIH^n 

PCR )i$fflOT7-f ^P-O LiK-O (- P > 6 ft (D St & ^ if i|ri£ fro 

(E8IM- 3 *3cfctfSB3«-i§- 4) £flHV MUctta^p tokai x asahi 
strain <D<?S A DNA &mm Lfc 0 mZftfz DNA ffirtt^^P-^ICfflO 

T\ AEMBL3 iCfc Uli$tlTU^*-f3 kinshu x showa strain f J K 1 ?^?^ 

20 §^ 9600 ^e>T3SlC*tj 15kb <D$Ri&$:^/vT*^Z>J]-<( P ••irVA DNA Sitt 
(pRI/10k) £f§7t 0 

^^7'P^>Lliite^Xi>y>7f*llClll§a^P=]^-'7 i > cDNA £SgOfc«>. 

25 wtt«*«is«aii#Aic«fcy 7^^p^>ae^ic«/t^*j»B*^-f k*r 

ltfc 0 ^*SgES^AIi^P>7-y^tt© Mutagenests Kit Ufc. 

m-xmzt^^^- 5) ii7-f^a'f>La!affi?ii?y>7ox r -y 

F>ttttC*JBR**Xho l 8Mft (EJiJM 5 <DftM 8-12) $ R It -5 £ 5 |c 
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tsfturco mmzf^^s. ncia. pRi/iok ecori-spn (jsss^- 

12000-14800) £ pUC18 (Cit^^ P — — Lfc <D (pRISphl/2.9k) Zfem 
U7t (Mut pRISphl-Xhol) , PlISlCUT, ~P 4 ZfU -< > L Mite^T^l^^ 5 
£**>h 14200-18900) £*?A-r-£>fc«>v ^M^^^AlCcfcU Xbal 

5 Bfl&^frfclclSltfco 5I^^M^Affly^<^- (BE SUM 6) (J7-f7n-f> 
Ligjtfc^x>7 v>7(D^. h7^a FVitltulc Xbai (B£5>JS-% 6 12 
-17) ^rlSlt^cfc? (ClSftLfeo iS7°7^S KlCli. $fci:|5l^(D pRISphl/2.9k 

(Mut pRISphl-Xhol) » 

10 ±EP«©fi»tti|tafl*l55«lffiSSfe*ffl^Tft!llR»3!5 Xhol <Z)1?M h£aIAL;to 
Sl^a^Affl:/^^- (I£5iJ§# 7) Olggie?i]lilll§}^ , P=i^-<7-'> 

cDNA 292 i» t> 324 tC>tf j£ U $JPI&$ Xhol SIHil (IE5iJ§# 7 (Dfit 

B 17-22) #*}¥A£ftT(^£. 



15 (3) h7>777-^<^^-roii 

^P^y^ft^A+n-P^-OU* h7>^77- ^^^-pBacPAK9 £f&JPS 
H % Smal fc «fc EcoRI X* it L * pCaSepR-hsp ( GeneBank S ft § # 
U59056) ^t>tJ]yaJLfe->3£v ? a£/\'X HSP70 yP^E-^-th EGFP cDNA 
(^py-T^^^) DNA 37 ^ ^ > h (EcoRV- EcoRI) £^<r- 

20 ->3>L^£. 7\{J§1§ DH5a IC h7>X7*-ALfc (pBacPAKhsEGFP) , ^ 
-< y— -> a >li TaKaRa *± Ligation Kit Ver. 1 Z&m h7>^7*-^-x 

Vtlzm&UfzS.z. — * > h777,5 K Mut pRISphl-Xhol ^e>>T >tf- ME^J 
©77^^>h (EcoRV-Xhol) £tJJijaiL, III §Y ^ □ □ .5 - > cDNA <D 

25 xhoi (^M^s«A icj: y mn) izm&Lfz. mi^x pcr icj^t 

pcep4 (-ot'haviy) <fc y Lfc SV40 poiyA ttan vy^;u@E?>J£ P ^ 

-y> cDNA (BgllSflGt) iCffALfco tlT, ^lfc7^7'P-f>- 

□ 7-y> • polyA ft *n -> y ^" JUIE 5>J 7 z> tf * > h ( EcoRV - Bgll ) £ 
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1 9 

pBacPAKhsEGFP (D EcoRV-Bgll SB&lCSSg Lfco ftlZ? * > LSiiB^ 

=?-<D4> hP > 2 <D — gfl~x£ V > 7 <D— OS (il§^^ 10000-13100) <£ 
EcoRVSfl&lCifALfc (pBacPAKhsEGFP— Fib1 ) „ 
iOTSa-^> h:/^ 5 H Mut pRISphl-Xbal frS.'f h IS 5"J (£ 37 ^ 

5 > h EcoRV-Sphl 1.7kbp (^^§#**J 13100 - 14800) SflJUiliU* 

pRI/10k tf> Smal-Sphl ( BP # ;i -ft (C <fc o T) gfl&lC}? A Ufc. rEJ&UTc: Mut 
Rl/10k fr&^UfiiUfc Xbal ;1Hb 7 ^ ^ * > h (7 ^ □ ^ >3tfe^X^ V > 7 
© — SPfe.ttX-^WTSStllic/^S^-^^) 14200-18900) £ pBacPAKhsEGFP - 
Fib1 iC^ALfe (pMOSRA-1 : HI 1 ) „ 

10 

(4) 4 )\s7.<D*fem. 

ftgHstc-P — fT* ytf^&f— pMOSRA-1 <i:A+3.P 04 DNA 43h 
■7;tfig»$ilfe Sf9 IC3 ■ h7>X7i^ya v-r^ciiCcky Sa&iLO-'f JUX<D 

ftm&'fJ-o fr. pMOSRA-1 0.4pg/pl * 7 pk + i □ ^ -< -ll'T, D N A 

15 (Pharmingen) 0.1pg/pl £ 1 pi IC V #7 x £ (Gibco) 4pk ?h 4pl £An;L.& 
<;g^Lfcf£, MJftt^tiSife SF900-II (Gibco) icM^itfc Sf9 *HS& 1 *10 6 
cells 0±[C;^TL±gKL7i. 24 fl$R(i& 10%IllljtAU Grace Jgife£ 1 ml ^Afl 1/ 



20 (5) iii^'fJ^^^U--y^J:^k 

i xio 6 <@© sf9 $as&ic±iHo^'r;p^;S ioopi £in*.s 28°ct-i mfflmmz 

itrzo ±m&fo£. i %te36£7#n-:*58?S (seaplaque, fmc) 

Graced 1 ml £ AQ g 4t £ 1± £: » ig«3BSL £C7t:/^-^ (Cj&S 360 nm 

25 1\<5|BIB©^^ — 10 19. ^^C'<i:9)iJ JUL-*:. ^ICdtLbO^^-^^b 
®iRLfc*l&*.£'OU*£?ftf 1 x10 6 1i(Z) Sf9 BBSlC^^^it. iBB&fttf) DNA 

it57 , P-7 r i7*a3 7-'y> cDNA Z ^"P - 7'C7) 2 fl£l£ ffl t\fc . 
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ftzm&o* frxz i *io 6 m<D sf9 ana 3 Bik\ztgm±m&®w 

5 

^-f^5i$1 B g<D*X#j&lC 50|j| <^^-r;UX;S (5xio 6 pfu) £&T;i§l 
bfc„ &$g U£:itfi&#iS<ft UT#> t> 3 ~ 4 B g |C * <5> 7 — JHC>§^ Ufa 20- 
hydroxyecdysone (2 mg/ml) £: 10mI&-^U£:„ IE 3? t) -f =3 2f <£> ^ ^ £ 

10 liP^tfc. 

(7) F1 ^-f3©^^ 'J — — 

1 31(75^X^1 << ZXftSLhjfc. F1 §P (100~300&) — 

43J^U7t 0 PCR tt, ^7-fT-t7 h (KfllM 8 9) &m^X SV40 

polyA M*n->^^-;U«^tat--Scke> (C, ^fcliy^^f ^--fey h (E5»JS^ 10 

fccfctf 11) $fnt HSP70 ^n^E— ^-Sr&aj-rsj;? icfrofc. 
= it 1800 £Ou-:^£P£*;> y -—>^urtm^, 15 ^-^*«PittT?»y . 

ct y #^saBs^5i v giu. dna ^ttajufcSL pcr SMcfcy y-^>^£fr 

■Pfeo ait 3400 E©5««lA*^^y-->^Ufca*» 8 E^RSttTfe-pfc. 
25 Stir/c. 

(8) F2*)-f =1CD^£ U - - > ^' 

F2 y-->^f4»feS3t(C«fcy?T-3fc. 1 SS 360 
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nm <&ag5fc£i&T, EGFP <DB&m??c$:¥£T 2>®ft. f&fr^ x'-^-is^ 
tUXn AUfc EGFP *%iaUTUSfiH**S»JLfc. 8^;U-^(0 F2 SP£* 

5 (9) mWkTLt h37-^'>^UJ 

Pitt F2 ^i-r =3^i±^^^T*inwu, M^o^v/^ft^ sDs--y->:/;u«« 

(0.125M NUXlg^I;^ pH 6.8/ 4%SDS /10% 2 — > !/hI^ 

iJIfcfctiLfco COMI4$; S D S 3p 'J 7£ ij ;U7 5. K ^ « » 5* ift (Nature 
10 227:680-685, 1970) iZj&L. Matudaira t>©^;5 (J. Biol. Chem. 261:10035- 
10038, 1987) lCi£DT, }fo.Wic£tlJt & >/^M$— hOt^n-7iB A 8 5 

37'P y3r>CT%L ( 3 % BSA/50 mM h 'J ^%£U$9(k£ pH 7.5/150 mM NaCI) 
T'4°C(Cfct\X 16 RSBJ*MLfc8L 7'D7 + >^T 200 ft IC#|R Ufcfct t r~ 

15 -> III 32 □ 5 1 BSIHEJSfcSltfc. cti e>o*a#a*5i£-*-* 

^WN^Jf^^^^-O ABC + y h ("^^-^^ h U -it) T-^fHU 



23 HS£#J 2 



piggyBac * £ # — £>SP *\ <£>3&a>± IC «fc £ 



25 (1) piggyBac 5 H^^^-^f^H 

t h IIIUJ^PZI cDNA (^S§§ 92-4550: GeneBank 5 s — ^ "C — ;* 

HHH^ X14420) £ Xhol TiH-ftHSSg^f 1075-3545 U ffcUfc^ 

fllli*Ss$t^77-<y-va y IC cfc U R < C t IC cfc iJ s S-IIIMP 
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HA,**©-* («a9-^>H«&*A,««o» 1/5) % ******** 



25 



i) pMOSRA-4B 



5 -^^-^-*>cdna, J6J:tfA-f3.7-r>rp-f>LllpolyAftJP->^ 

^3-t'j.»yp^. (ig S§f 1299-1622: 
10 GeneBank ^-^-^a**^ AB007831) « 5 '*^|c Bglll QKE^fttt 
Ljfc3^-fT- (EMM 12) (iE?.j§^ 13) *JBU)fc*-f 

^ • ? J & DNA ^iltt^ PGR lC«fc,T**l^ cn€5z^-^ 
ODNA ±»M«l, 3 fc. ^ . 7 ^ p ^ > L m po , yA 

( ^"^ 14141-14624 : GeneBank f-^^-^flf^ M76430) ^ 
15 -f^- (EMM 14) *J:tf5'**fz Bglll WBNEWtff » Ufc^-f (IB 
MM 15) tfflUfc*< a • y/A DNA *ftB&*-« PGR CJ:,T*I»U 
5-35-*>cDNA©T*fc»*Ufc (0 2) . lCLTf#6>tl^-<> 
* - K DNA KJ^ORM* Bglll TWWU $ €> fCttftr*** T4DNA # >J * 5 

xhoi -c«»fLfca««f*«i*T*fl:u«: ppigasgfp ^ 

(Nat. Biotechnol. 18:81-84,2000) IcffAU*:. fcfe. pPIGASGFP 
*-Ett, ^-*-<h LTCD EGFP cDNA id© cDNA *5B« ©a-, 
3 • 7*^> (A3) ^a^-^-^t§*a*tlTt^. 



ii) pMOSRA-5 



y Pi _^_ % *-f 3 • 7^P<>HWM^|« cDNA. 5-=l5- 
*>CDNA. 3 ■7-r^p^>m P olyAf*ip.>^ lf<fe y <| , jastl 

So *-f □ - 7 L «->^U^^|c cDNA (i£3§H^ 28-160 : 
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GeneBank:r-*<<.-*S»MXl729l) < E *I*4 16 ) 

xhoi tt«H*ia*a**s^-r?-- (ewh 17) *m%&*-r=j 

cDNA t«g^t« PCR ICfc^T^L^ MM, , (2)(cie 

5 (C Xhol mntiAU cDNA5'**J*&c© Xhol tDfftfttgT®««t. 

n-f^Liyot-^- (lgi§^ 428-1061 : GeneBank^-^X-^B 
^M76430) * 5'**fCXbalfeJ:tf BQllHIBKKJij^mofc^^^. (E?IJ 
»* 18) (EH** 19) tffll^^a - /rV A DNA « 

10 Bit* PCR Cfc^TJUau*:*, Cft**-f a . 7(f7qOLi . >m 
^^FcDNAO±acittL, P • 7* > L * poiyA f«q* 

^^*S = a^-y>cDNAOTSfcC:a»Lfc ( i2 ) o C©J;5ICUTf ^ 
tl/c^r>^-h DNA ftr*OpE*«6 BglllTttKU S&(c«Br^«« T4DNA 

15 pPIGA3GFP ^^-fcjf AU^: 0 



III) pMOSRA-6 

C©^^-t«tl*-f >»-h DNA fffttt. ^3 . 7 ^p^ >L g 

* ^P-f >L«^« cDNA. 5~P^-^> cDNA* 
fe*tf*-f p • ^P-f > L«polyAftlP->^^ < fcy W j«^tl«. *-fp • 
^^7'P-<>Lti±ScDNA («S*4 30-820 : GeneBank 5 s - * ^ -*« : 
MX17291) tt, ^7-f7- (E?>j*4 20) *.kOC5'*«!C Xhol tt»HE3®£ 
»*aifc*W.f^- (E59if 21) *ffll^*-f3i|*»S3fc cDNA £^22 
i^^PCR fCcfc-^T^glU/Co ^(CCOcDNA^, pMOSRA-5 CDif^i BJ«R{C 
LT, $-p^-/r> cDNA tf> 5'^b7S^D^7f KrtlC^ALfc 
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DizLxmzftfr'O-y-- h dna mfromm®* xtaix-mmo. £e>ic«5fc 

3S£ T4DNA tf'J ^^--fefTSp/t^kUfc^, Xhol T?131Br Ufc^»r*«$spjftfl: 
U7c pPIGA3GFP "^*-(C*fAL7Co 

(2) 7^X5 F^^-CD^-l'agp^Oi&S&A 

± IE <D 3S^ICD5-Zi^-^f>^</7^- ( P MOSRA-4B, pMOSRA-5, 
pMOSRA-6) ^Mty^ASI-t^fiSllfct, CO 3 aSi©^ ^ - 
)Vrt— 75X5 KT-$)5 pHA3PIG (Nat. Biotechnol. 18: 81-84, 2000) £}g^L> 

66.7 (jg/ml (^lt"C 200 Mg/ml) » pHA3PIG ©Sfii* 200 pg/ml Ti-Sefc 3 fC-f > 
5>i^'>a>A-;77- (0.5 mM 'J >KAy77- pH 7.0, 5 mM KCI) \Zy£M 

utco dna mm*. m.w<k 2 ~ 8 ^rs(omj&^mm<otj^ =nn (*-r □ 

JE) IC, — OOgp&fcUift 15-20 nl OllTami/t -^It 1078 i@OSP 

(3) F1 fcb&CDJ*^ U — — 

^■i? $ — DNA £^fi;±AU7c$P£ 25°C T' -f> 4- a. < - h L 7c <h C 5 518 fll<D 

iP**SB^bufc. Mitufcij'f ^ommzmv. 413 ss<Dfejspr«i?a:fijcA^»e>ti 

7cfc to C*l£>£3£IEU. 213 ^*;l/-7(Z) F1 IP«t*»7t. ,%IZ X Ctt £ F1 §P£W 

isou— y*fcy 1 3i~3o sRTfey, cne^^itr-5<h 

240 5HT£-3fc. cn^Pitt F1 ^i-f =3*|elWLif^gy^-f n <h^l£$-Br, $ £ 
lC2fc<Dtfift (F2) ?J-<3$1#/5:, F2 ~h <i 3 O 5 "5 til 1/2 OD^I □ 

>>5 s ;i'©acWJlcSe-3X^1&ft've«$tl-BC:i:*«i|fiB4tlfc. s&ic, 

m.w&<r> fi a-furic&fr&y,/ a dna <£ttasu, 77^T-t7h (ie?ij#-§- 

22 fccfctf 23) ^fflOfc PCR ICcfc U ~ ~ =l5-^> DNA Wrfi-£» STc^-f V 
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25 

(EMM 24 MOT 25) tJHlttiPCR CiUBQFPimilfc 
tC5> « feM ***«»tt*-ra*65 = 39-y>fei l |C EGFP DNA ff 

fr*«WMCi*fr*fc (S3) . *6tm^ yMHftm , 

5 

(4) * - rj ^ > mRNA ck tf*I&;L=S - n ^ _«y ^ 

^^Pn*Mac±. Jtoh , RNAttttfJU 5t3G) 200 ng ^ RNA 
*a»*?H»6n«: cDNA *»ffli u pgr « 94°C1 $h 60»C1 *\ 72 °C1 » 
10 OfiMftt 30 *-f (RT-PCR) . ± S .« W - f , 

**a«ct*-c# % *-f3-^A dna Knafrasn&^na^-y^ 

w m ^ ^LJS-t?- ^ 37 ^U.^^;^ (0.1 25M 
H^«Mff» t p h 6.8/4%SDS/10%2-y^A^hx^>r-^/ a o % ^ 

IJtn " ;w *»*.ts*us#« looicTijaits ctcky am ufc. c 

✓ .//i^ ^ r7^%xi4cK) (Nature 227:680-685, 1970) [C 
«U Matudalra&O** (J. Biol. Chem. 261:10035-10038, 1987) Ic^GT 

a) ^^^wt^^^nt^,^ BA85 (s&s tt) ^_ 
^^i^^^^p,^,,^^^^ (3% BSA/5Q 

m M hj pH7.5/i 50 mM n «cd T4tcftoTie»M 1 L fc 

^ n '> + >^T'2oo«fc#i?i,^th/^->lliSri^-y > ^ #iMS 
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mm 3 



A-f P . Z?U U>7k»^b»jga-y-^3.- ! y h cDNA 

5 

E^>^-f v — &Jfl^fc degenerate PCR ICJ: o T. *>-<P • zfu U 
>7KK<te*a-tf-y3.-»/ ^ cDNA tf>BflttE5i]£* P -~ >^Ufc. -rTlCffifc- 
^tiTU&fcK vafva^a fc<t^407P 'J >7jcMii a 

10 syKE?o^6«is$nsJ!a»i£?ij*t>oia^>f5-f ?-p3 (e?u»# 26) . 
P5ii (ie^j«27) zmn^rc fcfc, s^^-r ^-e^j*. niia, c, g s 

7tlit, rliatfclig^ yttc£7fcttt, sttcSifcttg, wliaSfclJtTSS 
C<h2-7Kir o SH^T PCR 3««aU)ST*S BmN4 SffiJfc 

iA-f n 2 e^n-^n total rna ^laajufc. t©e>-&© 200 ng 5*0 

15 RNA £j£^¥LT^£tl£: cDNA L PCR £ 94°C1 3*, 58°C1 72°C 

1 #©KJ6*f*T 40 If-f *;U?r-3Jfc. *©ij|, BmN4 ttlfitA-f □ 2 
<h fclCflESU*M7?& 150bp Olii|@M^*«Si^T#. -5-©l««IS1*l*-f > t' hP 
^x>*± pCR2.1 (Ctt-^^ □-- >i7 L, v^**viil;:,fco-a£SE$>J£SfeJ£ 
U fc <h d 3 . CO cDNA 8fftf-|;iJ&SE?iJU^Jk f C*bf«$n-57S 7 ^E 

Hut, ±& cdna □-- >#-t2>frtb. m &tifc* -f p • y >7j<g! 

-fbBSB a h cDNA »rfir©±3SE, T;« RACE (Rapid Amplification 

cDNA Ends);SlCcfc^T^MU^:o cDNA Br^OttSE?!)** & 5'RACE mzf^"< 
25 ^?-GSP1 (ic^'JM 28) , 3'RACE JB^-f V-QSP2 (E3«^ 29) fcttft 
Ufco RACEIi^P^^y^ttSMARTTM RACE cDNA Amplification Kit^&ffl 
UTfro*:. RACE (BfcH* tfH5*»T, 5'^Il=5^j 1.7kb, 3'$¥M#} 1.2kb <£> 
cDNA K^*«8t4Ct#T$t. Ctl&© cDNA 8ft £ _h IE ID It 7* ^ P 
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«±Bt<R9|^ifey. C©aj«©Sg9§fcjtr>T\ 



020861 19A1 J > 



WO 02/086119 



28 



PCT/JP01/04906 



5 ^RKSSA^3. 



10 



^-Kmu^^K$, sscyyA dna *ic*j-*it*ai<z> 



15 4. th ■ =i7-y> < !:A^=ng^> / ^K < !:0»^^>A^K$ 3 -Kt-S 



20 



5 . 



^P-Hmu^ W K$$eiC^A DNA ft 4 OJB 



e . yp v >*mmm a -y-^- * - km* u 

25 O^RgJft*^3. 



7. it3RiiK 2*^tt3ojBa[ea*-r3o»*fctttii**^6iiiftAb 
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: |s . ^?-7>tj3'(=im*>/i?nt(Dm'&#>/V7M$:mmu. z corns* 

10 

10. th - □ K****. Autographs 
californica fe^ftfaO-j ft 3fSGD:£ — y^-f >^^C^^ — . 

11. ^'J^l^^Ktffc h - 3 hT-^-5>ii^iI 10 <D* 
15 -^f-f >^i?^- 0 

?H U 3? i> HT-^-StfjJtll 11 (Df-VT^ > V ^ 5 * — . 

20 

13. t h • * j > wmfc^(om!L%m 

25 

14. >^n'j>7jcKfl:8« a tJ-^'n-y hfccktf p -y-^zL- y K<d^^:< 

— ^^zi— Kt^^U?^ \y^r^- Autographa californica 
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15. ^ U >« Mo #^, hS3 . ftWlJWWfW m 



20 



WO»Tt, *^l^/t m3 . m|IJ „ WFtthia 
si^ll 16 K^i>^- o 

19- UAX DNA Bh^^y^^^^^^^ 
1 0««»*t« DNA WO*ft< ita -^ S|w 19 



15 



25 



1- ..** 16, 17 1 8 OijS^;^;^ h ^>^^y 
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22. 19 &tz\Z 20 <0&&XZf5XS. K^^^-t. h7>7^V>© 

^ — ilfr*b>1S. : b'<><?'5>— K 

5 

24. E?!l»^1 ©ffiSEJU&W-r* DNA Sir >tT*fe -5^*31 23 ©t^'J^^U- 
10 ^fH. 
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pMOSRA-4B 



2/4 




Bglll 0.00 

Hindlli0.26 
EcoRI 0.34 

Pstl 0.35 

BamHI0.55 



Sericin promoter 



Sac! 1.27 
Pstl 1.33 
Xhol 1.36 

Pstl 1.65 



EcoRI 2.06 

Sad 2.32 
[Kpnl 2.32 



Bgltl 2.82 



A Collagen HI 



Fib-L polyA 



pMOSRA-5 



Bglll 0.00 



Pstl 0.65 
Xhol 0.78 



^WM^WIIIIIIII 



Fib-L promoter 

Fib-L sig. pep, 



Sacl 1 .46 
Pst! 1.53 
Xhol 1 .55 

Pstl 1.84 



EcoRI 2.25 

Sacl 2.51 
Kpnl 2.52 



Bglll 3.01 



A Collagen 111 



Fib-L polyA 



pMOSRA-6 



Xbal 0.00 



Pstl 0.65 
[EcoRI 0.66 

Bglll 0.87 



Seal 1.25 

Xhol 1 .46 



^HlilHllinillllllllHIIIIIlIIIIIIilllll 



Sacl 2.14 
Pstl 2.21 

Xhol 2.23 

Pstl 2.52 



EcoRI 2.93 

Sacl 3.1 9 

Kpnl 3.20 



Bglll 3.69 
Xbal 3 .7 0 



Fib-L promoter Fib-L full length 



A Collagen 111 



Fib-L polyA 
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$Z37-r> EGFP 
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m4 



M 1 2 C 
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BNSOOCID: <WQ 



020861 19A1_L> 



WO 02/086119 

1/22 

SEQUENCE LISTING 

<110> Japan Science and Technology Corporation; 

Hiroshima Industrial Technology Organization; 
TERUMO CORPORATION; 
TOKEN Co. . Ltd. ; and 

National Institute of Agrobiological Sciences 

<120> A Transformed Silkworm producing Human Collagen 

<130> 01-F-027PCT 

<140> 
<141> 

<150> JP2000-361563 

<151> 2000-11-28 

<160> 29 

<170> Patent In Ver. 2. 1 

<210> 1 

<211> 2483 

<212> DNA 

<213> Bombyx mori 



PCT/JPO 1/04906 



<220> 



WO 02/086119 

2/22 

<221> COS 

<222> (228).. (1880) 



PCT/JPO 1/04906 



<400> 1 

tacgcggggg aaccgaccga cgtcgggctg cgtggacgca cgtatctttg ccagattgtc 60 

gctttattta acgtttataa ttgtgaattg attgcaattc aatttgtggt gaatgaggtt 120 

aaactgcaat acgtttttct aataatcctt aatgatgtac gtttgtctgt aaaacaattt 180 

gctgatctgc aagttctaga atcgttttca tatttatttc tgcaaaa atg gaa aca 236 

Met Glu Thr 
1 

gta aga gcg ata get ttt ttg ctt ctg ttt ttc ttt act tgg gec aaa 284 
Val Arg Ala He Ala Phe Leu Leu Leu Phe Phe Phe Thr Trp Ala Lys 
5 10 15 

gca gag eta ttc aca gec ata acg gat gtt gaa ccg eta ctg gaa acc 332 
Ala Glu Leu Phe Thr Ala Me Thr Asp Val Glu Pro Leu Leu Glu Thr 
20 25 30 35 

cac aag agg ate ata gac gat tta gat gat tac ctg caa aaa gaa gag 380 
His Lys Arg Me Me Asp Asp Leu Asp Asp Tyr Leu Gin Lys Glu Glu 

40 45 50 

agg aga ctt ttc act ttg aag aaa cac ttg aat tta tat aaa agg gaa 428 
Arg Arg Leu Phe Thr Leu Lys Lys His Leu Asn Leu Tyr Lys Arg Glu 
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55 60 65 

cac gaa agg get atg gat gac ate cct aac tac etc ggc aac ccg ate 476 

His Glu Arg Ala Met Asp Asp lie Pro Asn Tyr Leu Gly Asn Pro Me 

70 75 80 

aat get ttc acg ttg ata aaa aga tta acg gee gac ctt gat ttt ata 524 

Asn Ala Phe Thr Leu Me Lys Arg Leu Thr Ala Asp Leu Asp Phe Me 

85 90 95 

gag gat age att aaa att gga aca gaa tac ata aag aac gtc aca atg 572 

Glu Asp Ser Me Lys Me Gly Thr Glu Tyr Me Lys Asn Val Thr Met 

100 105 110 115 

aac cac gtg gac gtg aaa tat ccg tea ttg gaa gat ctg acg gga gca 620 

Asn His Val Asp Val Lys Tyr Pro Ser Leu Glu Asp Leu Thr Gly Ala 

120 125 130 

get cag gcg ctg act egg ttg cag gaa ace tac tat tta aat gta cac 668 

Ala Gin Ala Leu Thr Arg Leu Gin Glu Thr Tyr Tyr Leu Asn Val His 

135 140 145 

gat eta gee gag ggt ata ttg aat gga gtt tea tac agt act cct atg 716 

Asp Leu Ala Glu Gly Me Leu Asn Gly Val Ser Tyr Ser Thr Pro Met 

150 155 160 

acg gcg age gat tgt tac gaa etc ggc egg act eta tac aac gat aaa 764 

Thr Ala Ser Asp Cys Tyr Glu Leu Gly Arg Thr Leu Tyr Asn Asp Lys 
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165 170 175 



gat tac aca aac gcc ttg gcc tgg atg aaa gaa gcg eta agg aaa tat 812 

Asp Tyr Thr Asn Ala Leu Ala Trp Met Lys Glu Ala Leu Arg Lys Tyr 

180 185 190 195 

aaa gat gaa aac gtc atg tac ccg ttc acc gaa gtc gat ate ttg gaa 860 

Lys Asp Glu Asn Val Met Tyr Pro Phe Thr Glu Val Asp lie Leu Glu 

200 205 210 

tat ata gga ttc gca tat tat tta aac gga gac gtc aaa acc get ctg 908 

Tyr He Gly Phe Ala Tyr Tyr Leu Asn Gly Asp Val Lys Thr Ala Leu 

215 220 225 

gaa tgg act cag aga ctt ctg tec gtc gat ccg aag cac gta cga gcg 956 

Glu Trp Thr Gin Arg Leu Leu Ser Val Asp Pro Lys His Val Arg Ala 

230 235 240 

egg ggc aac ata ccg cac tat cag aag acg ata gcc gaa caa gag gcc 1004 

Arg Gly Asn lie Pro His Tyr Gin Lys Thr I le Ala Glu Gin Glu Ala 
245 250 255 

gaa tta aag aag caa caa cgt ggg gaa acc teg gat gag cct gaa gaa 1052 

Glu Leu Lys Lys Gin Gin Arg Gly Glu Thr Ser Asp Glu Pro Glu Glu 

260 265 270 275 

gaa gat ggt caa gat tac gaa tta tea gag tac gca aag gaa cgc aaa 1100 

Glu Asp Gly Gin Asp Tyr Glu Leu Ser Glu Tyr Ala Lys Glu Arg Lys 
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285 290 

gtt tac gaa teg ctg tgt egg gga gaa atg gaa ata ccc cat gag att 1148 
Val Tyr Glu Ser Leu Cys Arg Gly Glu Met Glu lie Pro His Glu Me 

295 300 305 

act aag agg ttg aaa tgt tgg tac gtc acc gac acg cat ccg ttt tta 1196 
Thr Lys Arg Leu Lys Cys Trp Tyr Val Thr Asp Thr His Pro Phe Leu 
310 315 320 

aag ttg gec cca ate aaa gtg gag cag atg tac gtg aag ccc gac ata 1244 
Lys Leu Ala Pro Me Lys Val Glu Gin Met Tyr Val Lys Pro Asp Me 
325 330 335 

ttt atg ttc cac gaa gtg atg acc gac gac gag att gag ttc ate aaa 1292 
Phe Met Phe His Glu Val Met Thr Asp Asp Glu Me Glu Phe Me Lys 
340 345 350 355 

aaa cga gca aag ccg agg ttc aaa egg get gtc gtt cac gac cct aaa 1340 
Lys Arg Ala Lys Pro Arg Phe Lys Arg Ala Val Val His Asp Pro Lys 

360 365 370 

act ggt gag ctg aca ccg gee cat tac cgc ate age aag teg teg tgg 1388 
Thr Gly Glu Leu Thr Pro Ala His Tyr Arg Me Ser Lys Ser Ser Trp 

375 380 385 

etc cgc gac gag gag tct ccg gtc ata gcg cgc ate acg cag cgc gtc 1436 
Leu Arg Asp Glu Glu Ser Pro Val Me Ala Arg Me Thr Gin Arg Val 
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390 



395 



400 



acc gac atg acc ggg etc age atg ctg cac gee gag gag ctt cag gtc 1484 

Thr Asp Met Thr Gly Leu Ser Met Leu His Ala Glu Glu Leu Gin Val 
405 410 415 

gtc aac tac ggc ata ggg gga cac tac gaa ccg cac ttc gac ttc get 1532 

Val Asn Tyr Gly Me Gly Gly His Tyr Glu Pro His Phe Asp Phe Ala 

420 425 430 435 

agg aaa cgt gag aat cca ttc acg aaa ttc ggc ggc aac aga ata gee 1580 

Arg Lys Arg Glu Asn Pro Phe Thr Lys Phe Gly Gly Asn Arg Me Ala 

440 445 450 

acc gtc etc ttc tac atg tct gac gtg gcg cag ggc ggc get aca gtg 1628 

Thr Val Leu Phe Tyr Met Ser Asp Val Ala Gin Gly Gly Ala Thr Val 

455 460 465 

ttc acc gaa ctt gga etc agt ttg ttt cca ata aaa cga get gcg gcg 1676 

Phe Thr Glu Leu Gly Leu Ser Leu Phe Pro Me Lys Arg Ala Ala Ala 

470 475 480 

ttc tgg ttg aac ctg cac gcg teg ggc gaa gga gac etc gee acc agg 1724 

Phe Trp Leu Asn Leu His Ala Ser Gly Glu Gly Asp Leu Ala Thr Arg 
485 490 495 

cat gee gee tgc ccc gtg etc agg gga tec aag tgg gtg tea aat aaa 1772 

His Ala Ala Cys Pro Val Leu Arg Gly Ser Lys Trp Val Ser Asn Lys 
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500 



505 



510 



515 



tgg ata cat caa ggc ggg caa gag ctg ttg agg ccc tgc gac ctt gag 1820 
Trp Me His Gin Gly Gly Gin Glu Leu Leu Arg Pro Cys Asp Leu Glu 

520 525 530 



tac cag gag gag ggc ate ate cgc aag att cct cgt cca gtg ccg aag 1868 
Tyr Gin Glu Glu Gly Me He Arg Lys Me Pro Arg Pro Val Pro Lys 

535 540 545 

aca tec agg tag actccgagca acgtgtgacc gaaeggaact gatcataaat 1920 
Thr Ser Arg 
550 

tgttcggtat agtgcatttt ttttttaaat aaaatagatt aaatattaca tagtataata 1980 

gaatgttggg tctgtgtagt acaegtatte gacttctgtg tetegtgega ttttacgaat 2040 

aaccacaagc ataatcgact agaatgeata atttttaatt agttatgggt caagaaagaa 2100 

gattctcatt atgaaagacg ccaagaaaat tacgccaact aacttttagg agatgtttta 2160 

aataaccaat aatttgagtg caatttatac tatactttta atatatttat taaattgttc 2220 

caatttcttt actttcccct atttagaacg .tatagt t taa gttaacgttg atttgtttga 2280 



ttgtaaaata ttaacagtaa actcacacca ggcacacaca aaaaaccatc tattgttgcg 2340 
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aacaaattca caaataaaca tatctaataa aaaaaaatgt taaataataa ataagttgca 2400 
atgaaacact aatatatttt aacatattat atattatagt gatatcttag aataaaccat 2460 
cgtggctcga tggctcgtgg eta 2483 

<210> 2 
<211> 550 
<212> PRT 
<213> Bombyx mori 

<400> 2 

Met Glu Thr Val Arg Ala lie Ala Phe Leu Leu Leu Phe Phe Phe Thr 

1 5 10 15 

Trp Ala Lys Ala Glu Leu Phe Thr Ala He Thr Asp Val Glu Pro Leu 

20 25 30 

Leu Glu Thr His Lys Arg Me He Asp Asp Leu Asp Asp Tyr Leu Gin 

35 40 45 

Lys Glu Glu Arg Arg Leu Phe Thr Leu Lys Lys His Leu Asn Leu Tyr 

50 55 60 

Lys Arg Glu His Glu Arg Ala Met Asp Asp lie Pro Asn Tyr Leu Gly 
65 70 75 80 

Asn Pro lie Asn Ala Phe Thr Leu lie Lys Arg Leu Thr Ala Asp Leu 

85 90 95 

Asp Phe lie Glu Asp Ser lie Lys lie Gly Thr Glu Tyr lie Lys Asn 

100 105 110 

Val Thr Met Asn His Val Asp Val Lys Tyr Pro Ser Leu Glu Asp Leu 
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115 120 125 

Thr Gly Ala Ala Gin Ala Leu Thr Arg Leu Gin Glu Thr Tyr Tyr Leu 

130 135 140 

Asn Val His Asp Leu Ala Glu Gly lie Leu Asn Gly Val Ser Tyr Ser 
145 150 155 160 

Thr Pro Met Thr Ala Ser Asp Cys Tyr Glu Leu Gly Arg Thr Leu Tyr 

165 170 175 

Asn Asp Lys Asp Tyr Thr Asn Ala Leu Ala Trp Met Lys Glu Ala Leu 

180 185 190 

Arg Lys Tyr Lys Asp Glu Asn Val Met Tyr Pro Phe Thr Glu Val Asp 

195 200 205 

lie Leu Glu Tyr lie Gly Phe Ala Tyr Tyr Leu Asn Gly Asp Val Lys 

210 215 220 

Thr Ala Leu Glu Trp Thr Gin Arg Leu Leu Ser Val Asp Pro Lys His 
225 230 235 240 

Val Arg Ala Arg Gly Asn Me Pro His Tyr Gin Lys Thr I le Ala Glu 

245 250 255 

Gin Glu Ala Glu Leu Lys Lys Gin Gin Arg Gly Glu Thr Ser Asp Glu 

260 265 270 

Pro Glu Glu Glu Asp Gly Gin Asp Tyr Glu Leu Ser Glu Tyr Ala Lys 

275 280 285 

Glu Arg Lys Val Tyr Glu Ser Leu Cys Arg Gly Glu Met Glu lie Pro 

290 295 300 

His Glu Me Thr Lys Arg Leu Lys Cys Trp Tyr Val Thr Asp Thr His 
305 310 315 320 

Pro Phe Leu Lys Leu Ala Pro Me Lys Val Glu Gin Met Tyr Val Lys 

325 330 335 

Pro Asp Me Phe Met Phe His Glu Val Met Thr Asp Asp Glu Me Glu 
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340 345 350 

Phe lie Lys Lys Arg Ala Lys Pro Arg Phe Lys Arg Ala Val Val His 

355 360 365 

Asp Pro Lys Thr Gly Glu Leu Thr Pro Ala His Tyr Arg lie Ser Lys 

370 375 380 

Ser Ser Trp Leu Arg Asp Glu Glu Ser Pro Val He Ala Arg lie Thr 
385 390 395 400 

Gin Arg Val Thr Asp Met Thr Gly Leu Ser Met Leu His Ala Glu Glu 

405 410 415 

Leu Gin Val Val Asn Tyr Gly Me Gly Gly His Tyr Glu Pro His Phe 

420 425 430 

Asp Phe Ala Arg Lys Arg Glu Asn Pro Phe Thr Lys Phe Gly Gly Asn 

435 440 445 

Arg lie Ala Thr Val Leu Phe Tyr Met Ser Asp Val Ala Gin Gly Gly 

450 455 460 

Ala Thr Val Phe Thr Glu Leu Gly Leu Ser Leu Phe Pro He Lys Arg 
465 470 475 480 

Ala Ala Ala Phe Trp Leu Asn Leu His Ala Ser Gly Glu Gly Asp Leu 

485 490 495 

Ala Thr Arg His Ala Ala Cys Pro Val Leu Arg Gly Ser Lys Trp Val 

500 505 510 

Ser Asn Lys Trp lie His Gin Gly Gly Gin Glu Leu Leu Arg Pro Cys 

515 520 525 

Asp Leu Glu Tyr Gin Glu Glu Gly lie lie Arg Lys He Pro Arg Pro 

530 535 540 

Val Pro Lys Thr Ser Arg 
545 550 



WO 02/086119 



11/22 



PCT/JP01/04906 



<210> 3 

<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<210> 4 
<211> 20 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 



3 



tcgtaactgc ctacacgttt gc 



22 



<400> 



4 



agacgtgaac ctggctggct 



20 



<210> 5 



<211> 15 



<212> DNA 
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<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 5 

tttagactcg agcct 15 

<210> 6 
<211> 25 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 6 

tacagttctt atctagacgt gaacc 25 

<210> 7 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
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<400> 7 

gacataatat gtgacgctcg agaattagac tgc 33 



<210> 8 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 8 

ggatccagac atgataagat ac 22 



<210> 9 
<211> 21 
<212> DNA 

> 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 9 

gatcataatc agccatacca c 



21 
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<210> 10 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 10 

gatcccccta gaatcccaaa ac 22 

<210> 11 
<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 11 

cttagcgacg tgttcacttt gc 22 

<210> 12 

<211> 27 

<212> DNA 

<213> Artificial sequence 
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<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 12 

agatctagtc gaatttcgac tctgcg 27 

<210> 13 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 13 

cccgatgata agacgactat g 21 



<210> 14 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
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<400> 14 

ccaggttcac gtctaaataa g 21 

<210> 15 
<211> 27 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 15 

agatctcatg acaacagtac cgaaatc 27 

<210> 16 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 16 

taacagacca ctaaaatgaa g 21 



M 
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<210> 17 
<211> 27 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 17 

ctcgagtagc ttttccatca tcaatgt 27 

<210> 18 
<211> 33 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 18 

tctagaagat ctggtacggt tcgtaaagtt cac 

<210> 19 
<211> 21 
<212> DNA 

<213> Artificial sequence 



33 
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<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 19 

gtctgttatg tgaccaatcg g 21 

<210> 20 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 20 

acagaccact aaaatgaagc c 21 



<210> 21 
<211> 27 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
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<400> 21 



ctcgagcctg gctggctgct tgtgcaa 



27 



<210> 22 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<210> 23 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 22 



tgttccacgg aaacactggt g 



21 



<400> 23 



catcctccag aactgtgtag g 



21 



<210> 24 
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<211> 22 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 24 

cacaacgtct atatcatggc eg 22 

<210> 25 
<211> 21 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 



25 



atgttgtggc ggatcttgaa g 



21 



<210> 



26 



<211> 



19 



<212> 



DNA 



<213> 



Artificial sequence 
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<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 26 

tncargtngc naaytaygg 19 



<210> 27 
<211> 19 
<212> DNA 

<213> Artificial sequence 



<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 27 

cnccnccngc nswnacrtc 19 



<210> 28 
<211> 25 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 
<400> 28 
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gaggacggtg gctattctgt tgccg 



25 



<210> 29 
<211> 25 
<212> DNA 

<213> Artificial sequence 
<220> 

<213> Description of Artificial Sequence: Synthesized oligonucleotide 



<400> 



29 



ggcatagggg gacactacga accgc 



25 
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